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1. I currently hold the position of Professor in the Departments of Pharmacology and 
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Southwestern since 1992. The National Institutes of Health. The Howard Hughes 
Medical Institute, The Robert A. Welch Foundation, and numerous other public and 
private funding organizations h.ave provided financial support for my research. I have 
published over 86 peer-reviewed research articles and 38 book chapters or journal review 
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Nucleic Acids Research^ Oligonucleotides, Cancer Research, RNA and Gene Silencing, 
Chemical Biology of Drug Design, Tetraliedron, and Tetrahedron Letters. I am an 
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1 T c« ii'-iijrmT t )r IMi<inn icculK lis trom lOOi-lOi ^ 1 a r _ .1 o hetn an expert 
ti til hint ti II ^ iii^ il oil )>i jic ifu lis ill Mi <. I b ii^ii ii\ 

I lil ! I !l Kis [ fl [Jill SvClM) (I .>ll sfWui! -Un*.i 1(1 1 Hi !l! V ! ii 0 ! 

i(n ( ua ha | ovidvd iv'jv'^Kii mi 'pt rt lo my lib<»)aif>! and t ^a^. uina i 
collaborating on three different projects. Alnylam has also licensed unrelated intellectual 
propert}-' generated in my laboratory' at UT Southwestern. 

4, I hi\^ i^Ki and uiukiMind p. idiii IhvK 1 ^hk m i] plf in-.n t 10 "^i 2* " 
HiJiihi: Ik -IKc Kii '11^ M lu.i ! ' I ; I, ' 'i ( i iniiai , Zi"';. ll^n^,l.^^.^:' >\ 

2008 r 'gctliU \^U'i the i'-j Ik ai i n k in nkd in le-pen'ic theretf> I 'i ive alfe'> 

lead ihe nfjice jcri<.n dafed Febuua v iv, and the response \v ihat nfftce iction 

including claim amendments. 

5, Ihe i,lainis n^'^v^ pendm^ jn ihis patent application ari. dti*„cTed io duplexes cnmpn-^mc 
IV ^ipiiii'" Kr ii ill iih 1 V I 1 111 I M hi kli I I IK a 1 >ihv la thr 
It i 1 I i in I i ill i I ' 1 ii li^ . I j I ! !h. iiipM I t 1 1 r iiiKlcosidcS 
iU i fi_fh i}i T lu fiiv^k I 1 11^ 1 ill ii^ltm jiMi T IK in "iici md one •)! 
i^uui al'.' tiilK ccntplcfneniai- t( a xnc^'cugei KN a aud his i gapniei mottf ^hsrcin 
the eap region comprises RNA nucleosides and each v/mg comprises modified 
nucleosides having a modiiication at the 2" -position of the sugaj ring. 

6, 1 II i-, I 4 ic I did liild i 1 Ui i (iu li >.l^l \i < 1 t. -.1 ii ' "1 i 1 p 

1 ^i[.e> Mm^h. ei i[ nul i JM'i > P . 1 U p 2 % .-IS. imn^) 

BiiK.iiii^i et al., US 5,801,154 (Baracchini); and Agrawai et al., WO 94/01550 
( Ajinav.tili 

Lee et al., 1993 
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7- Lee describes an endogenous RNA transcript in e. elegans called iin-4, which Lee 
speculates may act as a natural antisense regulator of expression ofa proteiri called lin-14. 
According to Lee, lin4 is present La two forms: a short 22-nucleotide-long form (lin-4S} 
and a long 6i-iiucleotide-Iong ixtrm (liTi-4L). Lee reports that lin-4L is a single strand 
that has the potential to partially hybridize to itselt^ while lin-4S is a single strand with 
little potential to form a duplex (p 848, Figure 7a). 

8. Lee suggests that it is the short lin-4S that acts as a natural antisense to lin-14. The 
longest stretch of complementai% between lin-4 and lin-14 is 10 bases, though Lee notes 
that lin-4S might not include all 10 complementary bases. See page 850. Thus, lin-4S is 
only partially complementaiy to lin-14. lin-4S is a single-strand and there is no 
suggestion that it e.Kists as a stable duplex. Lee represents lin-4S as an unpaired single 
strand (p 848, Figure 7a) 

9. To aixive at a compound described in the claims starting with lin-4S as described by Lee, 
one would have to change the base sequence to make it fully complementary to a target. 
I ee provide': no rea<:on for doing that Moie iraportanrl>. to arrive at a compound ut the 
presentclaht .-no v ■ uM Ii-^.i ".i m.J. ■' s.-!i,''iii K i <■ n MsiN^ m > 
setuad. Cf'ii)(iknii.(!f -r s ir i . f f( i , inok - \ i . tl^ ^'^^ s i.^. mim - n ■ ^ t fu I 

dnpK I ' M'J^ ' 1-, sllO 1 P[>"->il'' }i .1 1 U Ih 'i . 1|>i 1 I 111 -.^ ii lis ■ ^'li.i 

intetfete ^Mth antisense acti%it> Sec page 850 ( di^4.usiing likcK inai^trvitv -4 lin-41 
because complementary bases are sequestered in a stem). Based on Lee, one would have 
no reason to create a duplex comprising a fii'st oligonucleotide similar to lin-4S, but with 
a base sequence altered to be completely complementary to lin-14 and a second 
oligonucleotide fully complementaiy to the first. 

Hi L^e.hi Ji iis..^ ibcL-iua iu.n..tipijii! 4L I h.-i Hi. Ic.nk- k i jhh l-"lid - mi li.'ili 
and picdn^k-d \r. 1 ee iu iuau h 5lvfm-loo]> siiuduic See fijjuic m I Uu^, u nut a 
duplex consisting of two separate fidly complementary strands, but a single 
oligonucleotide with a double-stranded portion. Lee speculates that because of this 
structure, lin-4L is not responsible for the obser^-ed natural antisense activity, reasoning 
that "the predicted secondary struclxire (Figure 8) would sequester within a stem most of 
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the bases that are complementary to lin-i4, perhaps rendering h'n~4 inactive for 
basepairing with lin-14 mRNA," See page 850. Lee furtlier notes that "[sjince lin-4S is 
more abundant than lin-4L, it seems likely that lin-4S plays the major role in basepairing 
with lin-14." llius, Lee strongly suggest that because of its predicted structure and its 
relative low abundance compared to lin~4S, tliat lin~4L is not responsible for the observed 
activity. 

11. Even if one were to assume tiiat it is the lin-4L form that is active, despite the teaching in 
Lee to the contrary, there still would have been no reason to replace that single 61- 
nucleotide-long self-complementary molecule with a duplex comprising tv^'o separate 
oligonucleotides. Duplexes comprising two separate oligonucleotides and single self- 
conipl'-iiicnr<i(^ li olccnJes .^rc fundamcntalh different One would icC'jnizc that if :i 

■ I < MfHu!! 1 kvuk I' . liiiKii' }i a jii Hill I IV , aapantl 'M i r,ic 

inu<;t icpataie tiic slJi ccmplenjcntaiv portion oi the uiciecule One cannoi ,i^'.uijie that 
such an enzyme would be able to likev/ise separate the strands of a duplex consisting of 
two unattached strands. Enzj^es are usually highly selective for certain types of 
subsirates. It would be incorrect to expect that an enzyme that can unwind a partially 
complementaiy hairpin would also be able to sepafate a fully coraplemetitarv^ duplex 
composed of two unattached strands. I hus, one would be disinclined to replace the lin- 
4L molecule with a duplex comprising two separate strands. 

12. Further, RNA is relatively unstable and susceptible to degradation by nucleases. The 
hairpin structure of lin-4L constrains the complementary portions of the molecule shown 
m Figure "a to lemam near one anothei hkeh enhancing prjiection tU'amsl nuclca e 
.i'lii'ii i)^ 1 ill in(kiii Euii up! I ik h! il p n I II. ! u ItJ ibi 
hnion >ii I I Ni.ii hid u I Mivuitihk m .m 1' ■ l j ti r. * >,.^ uU K 
<hsiii 111 I i I pi JKkti 1.1 -M, k (.idiiu.lc<fse resmant stiuctuit With one that one 
w.iUl'J } icJkI to ]k Ics-. 'tabk Jii l Ic--^ ic-i--ui a 

13. Perhaps most importantly, the hairpin lin-4L shown in Figure 7a was expressed inside a 
cell irom an endogenous cellular gene. No data are presented suggesting that exogenous 
synthetic lin-4L, let alone a duplex variant containing two separate strands, could be used 
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to achieve the same effect. If one were to disregard the teaching of Lee that Lin-4L is not 
the active form and explore the possible activitv' of liTi-4L, one might start by adding 
exogenous Iin-4L to a cell but there would still be no reason that one would replace that 
single self-complementary molecule with a duplex described in claim 120, which would 
be expected to be less stable, more siisceptible to nuclease degradation, less likely to enter 
the cell unlikely to be separated by the enzyme that unwinds lin-4L, and less likely to 
have activity cornpaied to the endogenous molecule. 

14. Fmaily. stajtmg with either lm-4S or lin-4L one would have to include 2'-modified 
nucleosides; arr^mged with RNiA nuclU'sides in a gapmer motif to fall witiiin the scope of 
the fvi din_ I .fill Siniwe lin-4S and iin-4L are endogenous molecules expressed in a 
Ci]\ ti .uiir> 1,1 ! M! jcM- mn )duc]nA modifications into a synthetic molecule. Indeed, 
!ni> h 11 .-liiin li iiu(iiiv!i can dis^-rupt the function of endogenous molecules and 
mjike them less ao.iy e oi maan e. 

15. In suramar>'. Lee describes certain naturally occurring transcripts. Even if one were to 
iTidkc s\nthetic \vrsions i.f those transcnpis though that is not suggt^^ed in Lee, the 
i n|ii inp >iit. I s •1)1.1 |i I I aiial JiltciciKe- fiom fhose lecucd mihe present 
^.liiu ! , J r i 1 ^ i!i ^1 I I -f nukmg wv-mpv^und having ihe claimed 
teariir ui i in 1 < i i i in n i il li u c been consideied ill-suited tor furthering 
01 expl'Hting the ic-K^ai .ii K.k >i.ubi.d w I es. 

Manche ct aL 

b KkMi.M^'^Mi r ^ i f t .t.ii. ' I ' iL . I h . M, , 1 i ,M' ^ '-Kil, K.i iTibii if.a 

(1 h hiih ■ J ii i\ I h J iihl 1 m, il lis .!( . \h,Klk k tid \UjU I 

■ i jhl. -^TU'iJ^o is' -liipkAS >n viiiH! I i 111 ..>n]i kh <iio is I tn.! ^^l!oJ t'l i 
h ui oiipk ij and !„jSi. pan^j laiLd i > bu.d oi -itu.axc L' d idanJic ^pvt u\j. ^ . 
diat duplexes '.horier than 3j base pairs vMll not be active (page 5246). Thus, Manche 
does not provide a reason to make duplexes comprising oligonucleotides 17 to 25 
nucleosides in length, as recited in the present claims, because duplexes of that length 
failed to activate DAI. Indeed, Manche specifically discourages duplexes of that length. 
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-^lii. \[fii Ik K ' ii !i ifipl htiiiiTii il .qikjK^ IS I! i^i "iro i[ i_e 
' M( ]ii]'k ^ in \Kin Ik .x mit u-inpl fH nl ir ii ii <.[ .ti m!- i ^ i < 

lb I uiiliti, Manciic orfeis icdMii i ) irid"^^ tlt^nucjll ui"tU!i!-'1 •>!! unv k uJ ^ I iu 
dijjjle^es e s>niheM7ed eii/vnuticalh , not Tluough chemical ^Mithesi-N and do not 
contain any chemical modifications. 

19. Mane he would not have pi"ifirtv.d -Uk niakt >tn]:">iin-U j". ili-^-c ]!K--.uiI '.Imned 
and indeed, such compouiKb ^oitl'l h<Hi- ivcn unauihil iof u-c in \iK K^taich dc-cnbed 
in Manche. 

Baracchini et al. 

20. Baracchini describes antisense compounds designed to activate RNase H. In that 
nxdi^jnisrii <m e^o^^enous DNA o^- PN A-hke vfliaomK leotide h' biidiz^-- lo i rar^i^i RNa 
avd il ! 1'^ . Ilk) fiu [ ri \ Hil I nli,n [^j ' ! ^ . liii.! ! ' I n 
dvc- n( T k <■. i N \ 111 ill I ^J kj . hipl ! MiiKi! I If u h ill I Ml il 
Icftniknl hnii-ii tiK i mpound-. m B^rutlnni is, lil m I h i mJ A\ 
ccmpii'-t at ka^t somi. l.^^vaiNmiclcosidc^ although, a^t^phmed b> Eaia ».hini thcv 
may also include modified nucleosides. 

21 bdiucchiuj dee' noi j^ro^ule a fca'^nn that uould prompt one make louble-^irandcJ 
iiifi I J [n I J I ikl ! iini C 1 \K>i M [> imil^ t|f 1 i i lU i 

kr>. 11 bi j Hill t-ii ^ ( ornp 'Mil I lx.au >i. tuc m.U'-c M'an i \ i.>iiik] li h iL.. 

ability of Qie antisense oligonucleotide to hybridize with its intended target RNA. 

22. Baiacchini also does not provide a reason to make compounds comprising 
ribonucleosides. As noted above, ribonucieosides do not support RNase H cleavage of 
target RNA and would not be expected to provide any beneficial properties to the 
compound identified iii Baracchini. 
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23. The present specification describes an antisense mechanism that does not depend on 
RNase H, and instead relies on a double-strand-specific RNase (called RNase III) to 
cleave double-stranded RNA. Because the mechanisms differ, it would have been 
impossible to make confident predictions regai'ding whetlier chemical modifications 
would assist or interfere witii the flinction of RNase III. The interactions of synthetic 
molecules inside cells are often scusitive fo even the smallest changes of molecular 
composition. Moreover, absent the present specification, one would not even have been 
prompted to consider such modifications in exploiting a double-strand specific RNase. 

24. llie present claims recite molecules that have features one would not have used in 
compounds for exploiting RNase IT Thus, in designing RNase H dependent compounds, 
as in Baracchini, one would not have been piorapted to make compounds having the 
claimed features. 

Agrawal et al, 

^5 Like Bjidcrhmi A^gia^al also de^nbes RNase-H dependent antisen«;e comp<^undi 
hov>e^ I I I .Mi('iii(ii i , I il ' p n«( Jf I. nipl 111 !)' .Hi, \ iKh 

h^r-i i| 1 us I, nil id ) II (1 L il 1 u 1 I i 1 i i'nL li ini v.^ uapk ihe tmue 
oli^! >t I ni I It ill I la ii in I ihi I |<[ .'U.,ied to form d JouDle-stranded, 
bui vO\ ilciirl ^ liiil.ed compuund ^ec t.omp' >und C m F uure 5 

26. As described above, double-stranded compounds fonned by a single self-complementarj' 
m-^kcuk dit% ^uiMUnKniilK h-om duplexe- comprising two .epar it^ mole^ulei The\ 

V di il X.. ilfkl Hi M llHk M ul dl -1 I ll!lv.k iJli dilt lUU >! llii! 

uir mu "^^i. I. ^ ir^(^uij.'l 11 <if v^,f,i ' d pf u'de'- no [^a l\^ i u) ^ s ki(.k 

comprising two separate oligonucleotides. 

27. Furtlier, Corn-pound C in Figure 5, which most closely resembles the presently claimed 
duplexes, has a duplex region that contains 12 base-pairs. If one were to replace this 
duplex region with two separate oligonucleotides, each oligonucleotide would be 12 
nucleosides in length, well below tlie minimum nmnber of 17 in the present claims. 
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28. Finally, as described above, the presently claimed compounds would not be considered 
suitable for use as RNase-H dependent antisense compounds. See Paragraph 22-23. 
Consequently, nothing in Agrawal would have prompted one to make such compounds. 

Summary 

29. None of the references individually nor all of them in the aggregate, would liave 
prompted me, or a comparably skilled scientist in the field, to m-ake a duplex having two 
•-tpdidte, full} c mpLmentar^ oligonucleotidi.s. whcie ntK, of them is c« mplemcntar} m a 
UTgtt mFCM and ha^ u y:dpniei in ihl . )iiipij m im \ gap and 2'-i <»4jtied 
nuclei wi U . IP til. \ mx- )J)J ^ 1)' I ji I 111 ! >nik In in m T nu'.le '^i le-- m 
lenaii I -aid ix<n hiv, i, u ^ I li i MH k muIko Im d k> ■ nkd i i i ec 
becai'-c iir-i"^ Joc^ not HKludc i -^tqu^fvc thit KiHepfUi v.Uii a sC'.oud -^uand and 
because it has only partial complementarity to m suspected target. I would not have 
majde such a duplex as a substitute for lin-4L, because Lee teaches that lin-4L is not the 
active form of the molecule ajid because that compound is a long single-strand having a 
region of'self-complemeiiUiiy liaving, only partial compleincntaniy to m suspected iarget, 
I would not have made such a duplex to activate DAI, because Manche reports that 
duplexes less than about 33 nucleosides in length are inactive and do not need to be 
complementary to mRNA, FinaJly, I would not have used a duplex for RNase-H based 
antisense as described in Baracchini or Agrawal, because 1 would have expected the sense 
strand to interfere with activity and because I would have avoided ribonucleosides. For at 
least these reasons, the claimed compounds are not suited to any of the uses described in 
the cited references. 

30, 1 have read the office action dated February 19, 2009, and note tliat the office action fails 
even to olTer a reason why one would make the claimed compounds. The office action 
merely remarks that short duplex RNAs in the art were synthesized for "a varietj' of 
purposes such as study of enzyme structure and regulation of gene expression.'' Office 
Action ai Page 3. I have considered this remark and the office action in its entirety, but 
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for the reasons set forth above, I maintain that the cited references, in fact, fail to provide 
any reason to produce a compound described by the claims. 

Ratliu, ihi>-,\. ictcicnce.-> ^h()« cenam uiolecuic? havmi: rc^-Sou^ uj"^eif-coiupicuiCiitaut\. 
None of these molecules is a duplex formed by two separate oligonucleotides. Tlierefore, 
to the extent that the Examiner's assertion that die references '1:each inhibition via duplex 
RNAs" suggests duplexes comprising separate oligonucleotides as claimed, that assertion 
is incorrect. 



I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be tr ue; and fiirther that 
these statements were made witii the knowledge that willfol false statements and the like 
so m.ade are punishable by fine or imprisonment, or both, under Section 1001 Title 18 of 
the United States Code and that such wiilfiil false statements may jeopardize the validitj- 
of the application or any patent issued thereon. 

Date: 2'- 0 ^ C 00 f ' -^^^^ "'^^'~ '~' :J '"^ 

David Corey / .- 
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